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Abstract 
The sea anemone Calliactis tricolor (Le Sueur, 1817) is an ecologically important member of the benthic community 
in coastal and coral reefs of the tropical Atlantic, particularly for their propensity to establish mutualistic symbiotic 
relationships with hermit crabs. This species is presumably distributed throughout the Gulf of Mexico; however, it had 
never been recorded in the southwestern part of the Gulf. Here we document the first record of C. tricolor in 2 coral 
reef localities of the Veracruz reef system, Mexico, and update the number of species of sea anemones known for the 
region.
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Introduction
Calliactis tricolor (Le Sueur, 1817) is one of the most 
well-known sea anemone species inhabiting coral reefs 
and shallow coastal waters of the western Atlantic. 
Particular attention has been paid to this species due to 
its propensity to establish close mutualistic symbiotic 
relationships with hermit crabs, such as Pagurus pol-
licaris Say, 1817, Dardanus venosus (Milne-Edwards, 
1848), Dardanus fucosus Biffar and Provenzano, 1972, 
and Petrochirus diogenes (Linnaeus, 1758), among other 
crustaceans (Cutress and Ross 1969, Cutress et al. 1970, 
Mariscal 1972, López-Victoria et al. 2004).
In this symbiotic relation, 1 to several individuals of 
C. tricolor live as epibionts on gastropod mollusk shells
occupied by hermit crabs. Sea anemones are known to
protect hermit crabs from their natural predators, such as
the crab Calappa flammea (Herbst, 1794) and the octopus
Octopus joubini Robson, 1929 (McLean and Mariscal
1973, Bach and Herrnkind 1980, McLean 1983). Hermit
crabs, on the other hand, provide protection for C. tri-
color against predators such as the sea star Echinaster
spinulosus Verrill, 1869 and the fireworm Hermodice
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carunculata (Pallas, 1766) (Brooks and Gwaltney 1993). 
In addition, sea anemones are benefited by having a hard 
substrate on which to attach, and by the interception of 
food particles while crabs feed (Bach and Herrnkind 
1980).
The known distribution of C. tricolor ranges from 
North Carolina and the northeastern coast of Gulf of 
Mexico to Brazil, including eastern and southern Carib-
bean Sea (Carlgren and Hedgpeth 1952, Zamponi et al. 
1998). Although this species has been reported in the 
Campeche Bank and in the northwestern Gulf of Mexico 
(González-Muñoz et al. 2013), it had never been recorded 
in the southwestern part of the Gulf, despite several sur-
veys documenting local sea anemone diversity within 
the last 30 years, particularly in the Veracruz reef system 
(VRS) (González-Muñoz et al. 2015a).
Jordán-Dahlgren (2002) suggested limited ecologi-
cal connectivity between the reefs of the Caribbean and 
the Campeche Bank with the reef systems from the 
southwestern Gulf of Mexico. He observed a westward 
decreasing gradient pattern in gorgonian diversity and 
abundance from the Yucatan straits to the southwestern 
Gulf of Mexico, as well as a northward decreasing gra-
dient pattern in the southwestern Gulf of Mexico, from 
the VRS to the Tuxpan and Isla Lobos reef systems. This 
limited connectivity could possibly explain the absence 
in the VRS of some sea anemones species that, like C. tri-
color, are commonly found in the reefs of the Caribbean 
and the Campeche Bank, such as Condylactis gigantea 
(Weinland, 1860), and Lebrunia neglecta Duchassaing & 
Michelotti, 1860 (González-Muñoz et al. 2015a).
In the present study, we document the presence of C. 
tricolor in 2 coral reef localities of the VRS. Although 
C. tricolor could have been overlooked for years in the
region, it is possible that this species was absent in this
coral system until recently, suggesting potential connec-
tivity between distant reef systems in the Gulf of Mexico.
This record increases the number of sea anemone 
species known for the VRS and contributes with original 
data for biogeographic studies of sea anemones distribu-
tion in the Gulf of Mexico by filling gaps of the known 
distribution range of C. tricolor.
Methods
During a field study in May 2015, 1 individual of Cal-
liactis tricolor was observed attached to a shell of the 
gastropod mollusk Fasciolaria tulipa (Linnaeus, 1758) 
occupied by the hermit crab Petrochirus diogenes, in 
Isla de Enmedio reef, which is 1 of the 25 coral reef 
localities of the VRS (Chávez et al. 2007). The mollusk 
shell was apparently very old and covered with sand, 
algae, small stones, and crustose coralline algae. The sea 
anemone was photographed, collected, relaxed in a 5% 
MgCl2 seawater solution, and subsequently fixed in 10% 
seawater formalin to be transferred to the laboratory for 
identification. The specimen was collected under con-
sent of Mexican law, with a collecting permit approved 
by the Comisión Nacional de Acuacultura y Pesca (no. 
07332.250810.4060).
A second individual of C. tricolor was observed in 
May 2016, attached to a shell of Sinistrofulgur sinistrum 
(Hollister, 1958) occupied by the hermit crab Dardanus 
fucosus, in La Gallega reef, VRS. On this occasion, the 
anemone was measured and photographed, but not col-
lected. The taxonomic identification of the observed 
specimens was based on external anatomy, following 
Carlgren and Hedgpeth (1952) and González-Muñoz et 
al. (2013).
Previous data on distribution of C. tricolor were 
obtained from main online biodiversity and biogeo-
graphic databases, including the Global Biodiversity 
Information Facility (GBIF 2017), the Oceanographic 
Biogeographic Information System (OBIS 2017), and 
Hexacorallians of the World (HoW) (Fautin 2013), as 
well as those from published articles, and 2 doctoral the-
ses (Corrêa 1964, Gusmão 2010). As some distributional 
records from the online databases were incomplete, the 
names of the localities were searched and added for those 
records which only had data on geographic coordinates. 
Alternatively, geographic coordinates were inferred from 
those records which had only locality name. Duplicated 
records from different sources, records without locality 
names and geographic coordinates were disregarded, as 
well as those without reference for the specialist who 
identified the species by observation or specimen exami-
nation. These data (Appendix, Table A1) were used to 
construct a map with the distribution of Calliactis tri-
color in the West Atlantic.
Results
Material examined. 1 specimen, 7 May 2015, Isla de 
Enmedio reef (19°05.5′ N, 095°58.2′ W), collected by 
José Luis Tello-Musi, deposited in the scientific collec-
tion of Cnidarios del Golfo de México y el Mar Caribe, 
Universidad Nacional Autónoma de México (UNAM) 
(voucher code: YUC-CC-254-11-001378).
Identification. Collected and observed specimens were 
identified as Calliactis tricolor (Le Sueur, 1817) (Fig. 1a, 
b).
Observed features of the collected specimen (Fig. 1a) 
are the following: column smooth but rough in appear-
ance, orange-red to beige, with small longitudinal white 
spots in the proximal column, relative to the mesente-
rial insertions. Two rows of dark-orange cinclides in the 
proximal column and close to the limbus; first row with 
12 cinclides and second with 24, arranged as follows: 2 
smaller cinclides of the second row between each pair 
of the 12 larger cinclides of the first row. Bright-orange 
acontia protruding from cinclides and from the oral disc. 
Pedal disc about 27 mm in its larger diameter.
The second specimen (not collected) was observed 
with the oral disc and tentacles completely expanded and 
presented the following diagnostic features (Fig.1b): oral 
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disc smooth, beige to pale-orange and translucent. Tenta-
cles smooth, slender, moderately short, tapering distally, 
beige to pale-orange, with longitudinal rows of white 
dots along its entire length, and sometimes with orange 
flashes at the tips. Column cylindrical, trumped-shaped 
when expanded and dome-shaped when contracted, 
divided into capitulum and scapus. Capitulum short, 
beige, translucent; scapus robust, wrinkled-texture, beige 
to pale-orange, and with short white longitudinal spots 
and 2 rows of dark-orange cinclides proximally, which 
Figure 1. Specimens of Calliactis tricolor found in the Veracruz Reef System, southwest Gulf of Mexico. a) Specimen attached to a shell 
of Fasciolaria tulipa occupied by Petrochirus diogenes in Isla de Enmedio reef. b) Specimen attached to a shell of Sinistrofulgur sinistrum 
occupied by Dardanus fucosus, in La Gallega reef. Scale bar = 10 mm.
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are of different sizes. Pedal disc about 47 mm in its longer 
diameter.
Data on distribution of Calliactis tricolor. We obtained 
297 records of C. tricolor from GBIF (2017), OBIS 
(2017), HoW (Fautin 2013), and published articles, of 
which 63 were disregarded following the criteria men-
tioned above; thus, 234 previous records were considered 
(Appendix, Table A1). Figure 2, based on these data, 
shows the known distribution of C. tricolor in the west-
ern Atlantic.
Discussion
The collected specimen was found with the oral disc 
and tentacles completely contracted, and they remained 
so during relaxation process. Thus, it had to be fixed in 
this position. However, external anatomy and coloration 
of the column are sufficient for identification, and the 
specimen corresponded to the diagnostic features of Cal-
liactis tricolor. The taxonomic features of the observed 
(not collected) specimen also fitted well with C. tricolor, 
particularly in the pattern coloration of the column, cin-
clides, oral disc, and tentacles.
In her study on sea anemones symbiotic with hermit 
crabs, Gusmão (2010) mentioned that C. tricolor is the 
only species of the genus distributed in the western Atlan-
tic. However, there are few records of Calliactis polypus 
(Forsskål, 1775) in the northern Gulf of Mexico (Daw-
son 1966), the eastern coast of the USA, and in Guyana 
(OBIS 2017, GBIF 2017), although this species is mainly 
distributed in the Red Sea, Hawaii, French Polynesia, 
Australia, South Africa, East Africa, Maldives, Cape 
Verde Island, Japan, Galapagos, and the Pacific coast 
of Panamá (Garese et al. 2009, Gusmão 2010). Live 
specimens of C. tricolor and C. polypus can be easily 
distinguished by the coloration of the cinclides in the 
proximal column, being dark-red to dark-orange in the 
former and white in the later (Gusmão 2010, González-
Muñoz et al. 2013). As C. polypus has been reported only 
once in the Gulf of Mexico (Dawson 1966), it is possible 
Figure 2. Known distribution of the sea anemone Calliactis tricolor. Gray dots represent previous records; red triangles represent the new 
records in the southwest Gulf of Mexico, at the Veracruz reef system.
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that the report of its presence is result of a probable mis-
identification, but this needs to be corroborated with the 
review of those specimens.
Because the anomuran crabs Dardanus venosus, 
D. fucosus, P. diogenes, P. pollicaris, as well as the
brachyuran crabs Stenocionops furcatus (Olivier, 1791),
Callinectes danae Smith, 1869, Hepatus epheliticus (Lin-
naeus, 1763), and Hepatus pudibundus (Herbst, 1785) are
among the crustacean species that have been documented
in association with C. tricolor, and all of them have
been reported along the Mexican Atlantic coast (Arenas-
Fuentes and Ramos-Rivera 2017, León-García and
Ramos-Rivera 2017, Raz-Guzmán and Ramos-Rivera
2017, Rodríguez-Almaráz and Ramos-Rivera 2017),
the interaction between these crustaceans and the sea
anemone, as well as its dispersal along the coast of Gulf
of Mexico could have favored the presence of C. tricolor
into the region.
The nearest previous record of C. tricolor in the Gulf 
of Mexico, at a site between Tamaulipas, Mexico, and 
Texas, USA, about 50 km to the nearest coast (Gusmão 
2010) is about 635 km north from the new records docu-
mented here. The second nearest previous record is about 
650 km east, recorded by González-Muñoz et al. (2013) in 
Serpientes reef, about 50 km from the nearest coast. The 
new record here documented fills a gap of over 1500 km of 
coastline in the known distribution of C. tricolor (Fig. 2).
Currently, there are 21 sea anemone species formally 
reported in the Atlantic coast of Mexico (González-
Muñoz et al. 2012, 2013, 2015a, 2015b, 2018), of which 
15 have been documented in the VRS (González Muñoz 
et al. 2015a). The occurrence of C. tricolor increases the 
number of the known sea anemone species for the VRS 
to 16.
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